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1. SCOPE

1.1 Scope.

This specification defines the mninmum requirenents for PAR-56
| anps used for runway approach lighting systens. Appr oach
lighting systens visually assist the aircraft pilot in finding
the runway and aligning the aircraft for |[|anding. These

systens nust operate at nmaxi num power in the npbst adverse
weat her conditi ons.

1.2 dassification.

This specification defines the follow ng | anps.
Type | Lanp, PAR-56, Mgul End Prong Base
Ordering Designations: Q6.6/PAR/ 56/2,
QO0A/ PAR56/ C and QROA/ PAR5S6/ 1/ C.

Type Il Lanp, PAR-56, Screw Term nal Base
Ordering Designations: QROA/ PAR56/2 and
QROAPARS6/ 3.

2. APPL| CABLE DOCUMENTS

2.1 FAA Docunents.
The foll ow ng FAA docunents forma part of this specification.

2.1.1 FAA Drawi ngs
DE- B- 3388 Design Concepts, Polymer C osure of Lanps
DE-C-3390 Lanp Life Définition
DE-C-3394 H -TEMP. Polyner Filler Washer for PAR-56 Lanps
in FAA Hol ders

2.2 Mlitary Docunents.

The followwing mlitary and federal docunents form a part of
this specification and are applicable to the extent specified
her ei n.

2.2.1 Mlitary Standards.

M L- STD- 129 Mar ki ng for Shipnment and Storage

M L- STD-810F Test Method Standard for Environnent al
Engi neeri ng Consi derati ons and
Laboratory Tests.
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2.3 O her Standard Docunents

The follow ng national standards forma part of this
specification and are applicable to the extent specified
her ei n.

ANSI / ASQC Z1.4 Sanpling Procedure for |nspection by
Attributes

ASTM D 3580 Standard Test Method of Vibration (Vertical
Si nusoi dal Motion) Test of Products.

ASTM D 3951 Standard Practice for Commercial Packagi ng.

ASTM D 4169 Standard Practice for Testing of Shipping
Cont ai ners and Systens.

ASTM D 5112 Standard Test Method for Vibration (Horizontal
Li near Sinusoidal Mtion) Test of Products.

2.4 Docunent Availability.
Copi es of this speci ficati on, ot her appl i cabl e FAA
specifications and FAA drawings mnay be obtained from the
Contracting Oficer in the office issuing the Screening
| nf ormati on Request (SIR).

Copi es of ML-STD 129 and M L-STD-810 can be obtai ned from
DODSSP

Cust oner Service

St andar di zati on Docunents Order Desk

700 Robbi ns Avenue, building 4D

Phi | adel phia, PA 19111-5094

Copi es of ASTM docunents can be obtained from
ASTM

100 Barr Harbor Dr.

West Conshohocken, PA 19428

Tel ephone (610)-832-9500

2.5 Precedence.

In case of conflict between this specification and the
specifications and standards referenced in 2.1, 2.2 and 2.3,
this specification shall govern. The contractor shall notify
the Contracting Oficer in witing, of any conflicts
di scovered and not resolved by this order of precedence.
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3. REQUI REMENTS

3.1 GCeneral

The lanmps of this specification are used for outdoor
operati on. Al'l lanmps shall be sealed in a PAR-56 envel ope,
consisting of internally coated reflector and a | ens or cover
glass, as shown in Figures 1 and 2. Lanps with nogul end

prongs (Figure 1) shall be for installation in above ground
| anp hol ders, and lanps wth screw termnals (Figure 2) shall
be for installation below the surface in sem -flush approach
i ghting fixtures.

Type | lanps, nmounted in FAA lanp hol ders equi pped with high
tenperature polymer washer, are installed in the approach
areas to runways extending fromthe | anding threshol d outward.

Type Il lanmps are installed in flush nounted enclosures,
|l ocated on the centerline of the runway, as typically
descri bed by Figure 3.

The lanps shall function in their |anp holders in continuous
or intermttent outdoor service under the environnenta
conditions specified herein

Coated lanps, lanps with a polyner film on the lens, are not

acceptable unless the following criteria is net: The offerer
must submt definitive test results proving the coating wll
not separate from the |lens nor becone opaque, i.e. |ose nore

than five percent (5% transmttance of visible light, after
two (2) years of operation with exposure to sunlight as part
of the bid or proposal. This actinic imunity shall be proven
using Procedure |1, Met hod 505.4 of ML-STD-810F, and
irradiance intensity of 1120 watts per square neter.

Al'l further references to lanmps in 3.2 through 6.8 hereafter,
refer to both coated | anps and uncoated | anps.

3.2 Requirenents for all specified |anps.

3.2.1 Fungus Proof Materials.

Whenever practicable, materials that are nutrients for fungi
shall not be used. Wen such materials nust be used and are
not hernetically sealed, they shall be treated wth a
fungi ci de agent. The fungicide shall be approved as safe for
human contact if applied to the exterior of the |anp.
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3.2.2 Metals.
Metal s shall be inherently corrosion resistant.

3.2.3 Mogul End Prong and Screw Term nals.

Mogul end prongs of Type | lanps shall conformto the physical
di mensi ons shown in Figure 1. A nomnal 0.430 inch |ong,
flat, prong surface shall be provided for attachnent of a |anp
connect or.

Screw terminal lugs of Type Il lanps shall be straight and
flat. Threads in the lug and on the mating screw shall be
free of deformation and burrs.

3.2.4 Marking.
Al lanps shall be permanently marked on the back of the

reflector body with the ordering designation, rated wattage,
rated current, day, nonth and year of nanufacture and the
manuf acturer’s nanme, logo or trademark or CAGE code. The
mar ki ng shall be permanent and remain legible up to the mnus

three sigma (-30) hours of rated life of the specific lanp
design submtted for qualification

The manufacturer’s nanme, logo or trademark nolded into the
lens or body of the lanp may be substituted for that portion
only of the requirenents of the precedi ng paragraph.

3. 2.5 Wrkmanshi p.

Al'l lanps shall be free from blem shes and defects. Marking
shall be clear, legible, and durable. Sol dering, wel ding,
brazing, cenenting, and wring shall be thorough. Al i gnnment
of parts shall be accurate. The nogul end prongs and screw

termnal lugs shall be straight, flat, wthout bends, twsts
or burrs. The sealed lanmp shall be free of |oose internal
items and debris.

3.2.6 d eaning.

Al  lanps shall be thoroughly <cleaned, and all |oose,
spattered, or excess solder, netal chips, flux, and other
foreign material shall be renoved during and after final
assenbly.

3.2.7 Packing, Packagi ng and Marking.
Al'l lanmps shall be packed, packaged and marked for storage and
reshi pment in accordance with Section 5.

3.3 Equi pnent to be furnished by the Contractor. Not
applicabl e
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3.4 Lanp Performance Requirenents.

3.4.1 Wattage Rating.

The nom nal wattage ratings shown in Table | and Table Il are
t he maxi mum current wattage ratings for the specific |lamp. Al
references to rated power are referring to the maxi num current
rating of the specific |anp. Wattage shall be neasured over a
one mnute tinme period and is the average power neasured in
this one mnute. The measurenment shall be taken after the

| anp has been conditioned or burned in for a period of tine
equal to one percent (1% of the rated life of the submtted

| anp design. No individual |anmp shall exceed one hundred five
percent (105% of the average neasured rating of the design
qgqual i fication sanple.

The following fornmula will be used to adjust the offered price
for all qualified | anp designs: Wattage, average value for the
of fered design sanple as established by the qualification
testing, tinmes the hours of operation yielding the | east cost
of ownership by the FAA for the design, tines $0.048 per

kil owatt hour.

Table | and Table Il specified values for nom nal wattage are
the base wattage ratings for each ordering designation |anp.
Lesser energy efficient designs shall have their offered price
adj usted upward to include the additional cost of operating
power. Mre energy efficient designs will have their offered
pri ce adjusted downward.

Refer to section 3.4.5, Life.

3.4.2 Candel a

The m ni mum acceptabl e candel a values and the distribution of
candela in the beam of each specific ordering designation |anp
are specified in Table | and Table 1I. Al'l [ um nous
gquantities specified or required by this specification are the
sum of the visible radiant energy from a wavelength of three
hundr ed- ei ghty nanoneters (380nm) to seven hundred-seventy
nanonmeters (770nm inclusive.

Al'l offers shall include as part of the offer the beam and
field candela distributions in isocandela diagram format, and
the total |unmen output of the offered | anp design.

3.4.3 Short Term Overl oad.

Lanps shall be capable of operating at one hundred ten percent
(11099 of full rated power for a period of tw (2) mnutes,
once per hour (two (2) of every sixty (60) mnutes) with no
failure.
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3.4.4 QOperating Power Range.

Al'l |lanps specified by this specification are operated over a
wi de range of alternating current (AC) input to adjust their
intensity to atnospheric conditions at the tinme. Al

references to current rating or input in this docunent are to
root nean square (rms) AC current. All |anps specified herein
shal | operate as a hal ogen cycle |lanp over the entire range of
i nput power specifi ed.

Twenty (20) anpere |anps shall operate at any input current
froma mninmum of eight (8) anperes to the rated power of
twenty (20) anperes.

Six point six (6.6) anpere |anps shall operate at any input
current froma mninumof four (4) anperes to the rated power
of six point six (6.6) anperes.

3.4.4.1 Candel a Qut put over Operating Power Range.

The candel a output of all |anps shall be within three percent

(x39%9 of the lunen output predicted by the foll ow ng equation

over the entire input power range specified. The beam

candel a of the lanp shall be used to determ ne conpliance.
5.56

candel a = Gnperesd |ower case are |less than rated val ues
Candel a [AMPERESO Bol d CAPI TALS are RATED VALUES

3.4.4.2 (Qperating Power Characteristics.

The FAA systens, in which all |anps defined by this
specification are operated, power each lanp with an
alternating current (AC) waveform of voltage that contains a
hi gh nunber and significant anount of harnonics of the nom nal
sixty hertz (60Hz) input frequency. The exact harnonic
content varies by system All systens produce a distribution
of harnoni cs described by the Fourier equations. The dom nant
harrmoni cs are the odd, i.e. 39 5'" and 7th, up to the 31%t.
Sel ected systens contain even nunber harnoni cs when operated
at | ower power steps.

Lanps defined by this specification shall neet all other
specified requirenments when operated continuously at maxi num
current rating with an inposed peak voltage of one hundred
twenty five percent (125% of the peak voltage that woul d be

i nposed by an undistorted sixty hertz (60Hz) voltage waveform

An exanple: A nomnal three hundred (300) watt, twenty (20)
anpere | anp woul d have a nonmi nal steady state inpedance of
three quarters (0.75) ohmat nom nal full power.

10
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The root nean square (rns) voltage inposed on the | anp
filament would be fifteen (15) volts. The peak voltage

i mposed on the lanp filament by an undistorted fifteen (15)
volt rns voltage waveform woul d be twenty-one point two (21.2)
vol ts.

The distorted voltage wavef orm supplied by FAA systens can
have a peak voltage of twenty-six point five (26.5) peak volts
with an rns voltage of 15 volts.

Information: Al FAA systens produce waveforns of higher

har moni ¢ content at |ess than full power. Al known national
and international test protocols require voltage waveforns

W th approxi mately one half the distortion produced by the
known | east distorted FAA systemat full power.

3.4.5 Life.

The 1life of <current regulated lanps to be provided in
accordance with this specification is defined by FAA draw ng
DE- B- 3390.

The terns; rated life, average life, rated average life, and
average rated life, shall all be considered as defining the
same period of tine. Lanps defined by this specification

shall have a mnus one sigma (-1o0) of life one thousand
(1,000) hours. Ofers with greater, or |esser, mnus one signa

(-10) hours will be considered.

Al l | anp designs shall include the standard deviation

(sigma) (o) of lanp life hours and rated life hours for the
specific | anmp design offered.

The basic equation for the cost of ownership of |anps is:

$ = N(.xxx)($L)(SL$) + N($L)(GAS9). N equals the nunber of
lanps in the specific system (.xxx) equals the decinal
equi val ent of sigma, or the decimal of the percentage of | anps
expected to fail at the point in time. $L equals the cost of
the | anp. SL$ equals the cost of spot replacenent for a
single lanp. G.$ equals the cost per lanp for group rel anping
the entire system

The ~cost of ownership of each offered design wll Dbe
calculated at the mnus three, mnus two and ninus one sigma
(-30, -20,and -10) values for the specific design using the
offered lanmp price, and lanp nunbers and relanping costs
appropriate to the systen(s) t hat use the ordering
designation(s) identified in the solicitation.

11
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3.4.6 Candel a Mai nt enance.

The |anp beam candela output after the hours of full power
operation required to attain the mnus three sigma (-30) life
of the submtted l|lanp design shall be no less than ninety
percent (90% of the initial beam candel a out put.

3.4.7 Lanp D nensions.

The PAR-56 lanmp shall neet the dinmensions and tolerances
specified in Figure 1 or Figure 2 as applicable to the lanp
type. Note the outside lanp dianeter tolerance defined by
Figure 1. The tolerance range is identical to the lens |edge
di aneter tolerance of the last forty five (45) years.

3.4.8 Environnental Requirenents.

3.4.8.1 Ceneral

Lanps shall operate as a hal ogen cycle lanp, in their
appropriate FAA holder, in the range of environnental
condi tions specified.

3.4.8.2 Tenperature.
Type | lanps, any anbient air tenperature between -60°F
(-51°C) and +120°F (+49°C).

Type Il | anps, any anbient air tenperature between -40°F
(-40°C) and +300F (+149°C).

3.4.8.3 Altitude.
Type | and Type Il lanps, any altitude from sea level to
10,000 feet (3,048 neters) above sea | evel

3.4.8.4 Hum dity.
Type | and Type Il lanps, any relative hunmdity between zero

and one hundred percent (0% to 100% over the anbient air
t enperature range specified.

12
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3.4.8.5 Salt Fog.
Type | |anps, exposure to salt |aden atnosphere.

3.4.8.6 Cold Rain.
Type | | anps, exposure to w nd-blown cold rain.

3.4.8.7 Sand and Dust.
Type | | anps, exposure to wi nd bl own sand and dust.

3.4.8.8 Vibration.

Type | lanp design shall be one for rough service. The
diversity of support structures for FAA holders is such that
specific frequencies and anplitudes cannot be defined.
Structures usually resonate at relatively | ow frequencies.

Each and every specific lanp design for Type | |anps shall
include those specific frequencies which will result in the
lanp filament and/or filanent capsule in harnonic resonance.
The range of frequency data required is from one (1) to one
hundred (100) hertz. No harnonic resonance in this frequency
range is the preferred result.

Har noni ¢ resonance, as used herein, nmeans these parts exhibit
an increase in physical novenent at a specific frequency,
anal ogous to a vehicle (filament) vibrating from an out of
bal ance tire (propeller harnonic).

M L- STD- 810F Met hod 514.5, VIBRATION, Procedure | and Method
516.5, SHOCK, Procedure |, provide rationale and guidance for

the necessary three (3) axis testing. Additional guidance nmay
be found in ASTM D 3580 and ASTM D 5112.

3.5 Reserved.

3.6 Optional Designs.

Design details not specified are optional. The physi cal
appearance of the lanp shown in Figures 1 and 2 is preferred.
Mnor variations wll be permtted, provided performance

requirenents are nmet, the lanp is physically interchangeable
with those depicted in Figures 1 and 2, and the procuring
authority approves the design.

The specified perfornmance, severe environnental requirenents
i ncluded, and physical and electrical conpatibility wth
exi sting equi pnent are necessary.

The basic criteria for optional designs are: Function, power
input and light output, is identical to the specified |anp;
Fit, design fits in the same holders; Form resenbles or is
recogni zable as a |ight source.

13
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Optional designs will be considered and nay be approved by the
procuring authority.

3.6.1 Environnental Considerations.

It is understood that the environnental requirenents of this
specification require lanmps to endure a sinultaneously | arge,
severe, and rapid change in tenperature. The d ass
Engi neeri ng Handbook, 3rd edition, authors MlLellan and Shand,
expl ains the paranmeters and requirenents for enduring therm

shock quite well in chapters 2, 4 and 5.

3.6.2 Thermal Effects.

The FAA has perfornmed limted basic research to define the
tenperature profiles of lanps nounted in standard FAA
specified |anp holders. Hol ders were set at a lanp twenty

degrees (20°) base down angle to the horizontal for all tests
whose results are nmentioned in this specification section.

The research was conducted to investigate the actual
tenperatures of nomnal 300 watt |anps operating at rated
power and to validate the design concepts shared herein, are
vi abl e.

The center portion of all lanp lens or cover and the top, as
nounted in a holder are consistently the zones of highest
tenperature. The sides of the |lens or cover were consistently
t he cool er zones. Surface tenperature differences as high as

185 degrees Fahrenheit (185°F) (85°C) were found between the
geonetric center of the lens or cover and within one half inch
(1/2”) of the edge of the I|ens.

The tenperature gradients neasured were consistent with three
different |anp designs, each tested in six different nounting
conditions. It was also noted that neasured tenperature would
vary considerably if taken at very small differences in
position fromthe theoretical specified point.

The dramatic neasured differences in |lens/cover tenperatures
with small changes in neasurenent |ocation also point to the
need to include thermal conductivity of the lens material in
the design criteria. The optimm design would have very small
and uniformtenperature gradients within the |ens.

The high tenperature of +the center and top portions is
under st andabl e when the energy intensity, specified by another
acquisition specification, to be radiated as visible light is
added to by the unseen radi ated heat enerqgy.

14
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The cooler sides of the l|lens are understandable as they
correspond to the ends of the linear filanents of the |anp.
Very little visible light or invisible heat is radiated
directly at these points by the ends of these straight
filaments or their lead wres.

A conclusion that can be made from the conbination of these
two common effects is that perhaps a curved filanment design
would inprove the wuniformty of radiated heat and |[ight
directed to the lanp Iens. Refl ector and filanment geonetry
optim zation mght be eased by use of a coating on the lanp
capsul e such as is commonly used on autonotive duty headl anp
capsul es.

The candel a distribution specified as the m ni mum requirenent
in this specification is one of historic use. Pr evi ous
acquisition specifications have allowed concentrations of
energy that accentuate the environnental stress problens.

3.6.3 Method to Mnimze Thermal Stress Effects.

The design concepts illustrated on FAA draw ng DE-B-3388,
titled Design Concepts, Polyner Cosure of Lanps offer a
potential econom cal solution for the problem of designing and
manuf acturing Jlanps which nust be subjected to severe
envi ronment al stress. The dass Engineering Handbook
val i dates freedom from nechani cal restraint and conpatible and
coordinated coefficients of thermal expansion for joined
parts, lanp lens to body, are needed.

The customary tongue and groove used to position the lens on
the body of lanps is one that concentrates stress by design

Manuf acturers of adhesives used for assenbly of products wth
i nherent high operating to idle tenperature changes advise
junctions which do not concentrate stress when differential
expansion is known to exist. The customary design hel ps the
adhesive performance but increases the potential for thernal
stress of the glass parts.

Exam nati on of glass manufacturers catalog literature reveals
wi de ranges of thermal expansion coefficient glasses are
avai |l abl e as standard itens. The handbook states that the
| ower the coefficient of thermal expansion, the higher the
resistance to failure due to thermal stress. The coefficients
of epoxy products used to bond lanp parts together should
match the part coefficients, if a design is to be nore imune
to thermal shock

The design concepts presented in this specification illustrate

several nmeans of isolating or mnimzing the interaction of
lens or cover and lanp body as thermal expansion and

15
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contraction occur. The exact details and geonetry of the
interposing junction require a structured devel oprment program
The exact material used to nechanically isolate or danpen or
mnimze the transfer of stress between |lanp parts will affect
t he nechani cal details of the junction.

The application of these design concepts extends to any |anp
that has a light source within a |arger envel ope or enclosure.

The use of a polyner for closure and sealing may require a
bondi ng agent between the polyner and the |lanp parts. Design
concept drawing DE-B-3388 does not illustrate or nention
bondi ng agents.

Pol yners, whi ch can endur e t he tenperature ranges,
environnmental contam nants and direct sun light, have existed
for years. They can be formulated to have a w de range of

physi cal properties such as; porosity, flexibility, tensile
and conpressive strength, hardness and adherence to other
materi al s.

An excel | ent academ c source of polyner engineering is:

The University of Akron, College of Polynmer Science and
Pol ynmer Engi neering, Akron OChio. The College telephone is
330-972- 6865. Mai | i ng addr ess: Uni versity of Akr on,
Department of Polynmer Science, 260 S. Forge, Akron OH 44325-
0301.

4. QUALI TY ASSURANCE PROVI S| ONS.

4.1 Quality Control by Contractor.

As a mnimum the manufacturer of lanps furnished in
accordance with this specification shall have and naintain a
quality control program in accordance with |1SO 10005, Quality
managenent - Quidelines for quality plans.

| SO 9001 or 1SO 9002 registration of the |anmp manufacturer
will be accepted as verification of the required quality
control program The FAA nmay audit the nmanufacturers quality
control programat its sole discretion. Al contractors shal
provi de either proof of the manufacturer’s |1SO registration or
a copy of the manufacturer’s quality control plan.

4.2 CGovernnent |nspection.

The term “governnent inspection” used in this specification
includes, but is not limted to: Inspection for the governnent
by a qualified [|aboratory, FAA wtnessing contractor’s
testing, FAA testing, and FAA inspection, as deened necessary
to verify conpliance wth the requirenments of this
specification and all requirenments of the contract.
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The words “defect” and “nonconformance” shall be used
i nt er changeabl vy, as are “rejected” and “nonconformng”.
Critical itenms are those that are cause for rejection. Mjor
itens are those which nay be corrected by the contractor and,
in general, do not usually affect the life or performance of
t he | anp.

4.2.1 Critical Defects or Nonconfornmances.

Any cracking, separation, or fracture of the |ens, cover, body
or assenbly of the |anp. Failure to operate as a |anp.
Failure to deliver and nmaintain the mninum specified |ight
output and distribution of light output. Failure to neet the
rated life of the specific lanp design. Any failure to neet
specified performances of the qualification tests for the |lanp
type. Lanp size or shape not as specified.

4.2.2 Major Defects or Nonconfornances.
Packagi ng, packi ng, dirty lanp interior, mar ki ngs  not
permanent, term nals bent, curved or corroded.

4.3 Qualification Testing.

Qualification testing is the process of verifying offered | anp
designs can neet the requirenents of this specification. The
requi renents of this speci fication are t he m ni num
requirenents for qualification of each specific |anp design.
O fered |anp designs which pass qualification testing wll be
designated a qualified product.

The critical and nmajor defects listed in 4.2.1 and 4.2.2 apply

to all qualification tests in addition to the specific
requirenents of the test(s). Sequential nunbers shal
i ndi vidual l'y identify al | | anps in each subm tted

qualification sanple. These |anp nunbers shall be referenced
for the duration of testing.

The hours of full power operation of each lanp shall be
recorded for each specific test requiring full power
operation. These recorded hours shall be included in the

total hours of full power operation for the Life and Candel a
Mai nt enance Test, reference 4.2.5.7.

A qualified independent testing | aboratory enployed by the FAA

will perform qualification testing. The contractor shal
submt thirty (30) sanples of each offered Type | |anp design
or twenty two (22) sanples of each offered Type Il |anp design

for qualification tests.
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The qualification sanples will be returned to the offering
contractor at the conpletion of testing with a copy of the
test results for the contractor’s qualification sanple.

4.3.1 Qualification Testing of Type | Lanps.

Twenty seven (27) of the thirty (30) submitted qualification
sanple lanps will be tested for Life and Candel a Mi nt enance,
Watt age and Photonetrics. Al shall pass for qualification.

Twenty (20) of the thirty (30) submitted qualification sanple
|l anps will be randomy selected for specific tests required by
Table 111. Al twenty (20) |anps shall pass these three (3)
tests to becone a qualified product.

Seven (7) of the remaining ten (10) submtted qualification

sanple lanps will be randomy selected for the specific tests
required by Table I1l. Al seven (7) |anps nust pass these
four (4) tests to becone a qualified product.

The remaining three (3) submitted sanple lanps will be used as
repl acenents for any |anps accidentally damaged or destroyed
during testing. |If the testing |aboratory damages or destroys

nore than three (3) submtted sanple lanps from any |ot of
thirty (30) the contracting officer may allow the subnitting
contractor to furnish replacenents.

4.3.2 Qualification Testing of Type Il Lanps.

Type Il lanps are not exposed to all the severe environnenta
stresses of Type | | anps. Type |1 lanps are used in flush
nounted enclosures that are set in concrete and earth.
Vibration is undefinable, water exposure is limted to

hum dity in the enclosure, and the operating anbient air
tenperature of the enclosure can exceed three hundred degrees

Fahrenheit (+300°F) (149°C) at full power.

Twenty (20) of the twenty two (22) submitted qualification
sanple lanps wll be randomy selected for testing as required
by Table I1l. The remaining two (2) lanps will be used as
repl acenents for any |anps accidentally danaged or destroyed
during testing. If the testing |aboratory danages or destroys
nore than two (2) submtted sanple lanps from any |ot of
twenty two (22) the contracting officer nay allow the
subm tting contractor to furnish repl acenents.

Al twenty (20) |anps shall pass these seven (7) tests to
beconme a qualified product.

4.3.3 Qualified Lanps.
Qualified lanp designs shall remain qualified unless
disqualified as a result of the inspection and testing of
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section 4.4 or the defining FAA specification is changed. The
FAA may elect to requalify all lanps of any or all ordering
designations in the future.

4.4 Acceptance Testi ng.

Acceptance testing is the process of verifying qualified | anps
supplied the FAA are being manufactured to neet the Ilanp
design performance capability verified by qualification

testing. Acceptance of all lanps is at destination. The FAA
or agents of the FAA, shall at the sole discretion of the FAA
test and inspect all | anps received on a |lot basis.
Acceptance inspection will be done at the sole discretion of
t he FAA

A lot is hereby defined as all lanps of one qualified design
and source received at the sane tine and day and |isted on one
(1) transportation docunent by the carrier. These lots wll
be tested on a sanpling basis in accordance wth
ANSI / ASQCZ1. 4- 1993. The Acceptable Quality Level, AQ., is
1.0 for all lanps defined by this specification.

The Inspection Level will begin with Level |I. The inspection
|l evel will be adjusted according to the switching rules for

the ANSI Z1.4 system defined by Figure 1 of Z1.4. Reduced
i nspection shall be Level S-4 and tightened inspection shall
be Level 11.

4.4.1 Wi ver of Acceptance Testing.

| nspection of finished products is an added cost. Contractors
whose manufacturing process <contains a docunented and
auditable multiple year record of manufacturing and delivering
| i ke products wth an equal or lower rate of non-conformance

(AQL < 1.0) may request a waiver in their proposal.

The FAA will audit the contractor’s records. The audit may
include w tnessing the manufacturing process. When the FAA
grants a waiver of acceptance testing, the contractor shall
supply Certificates of Confornmance. Each and every ot
shipped to the FAA will include the Certificate for that |ot.
A duplicate Certificate wll be muiled or electronically

transmtted to the Quality and Reliability Oficer (QRO
assigned to nonitor the acquisition. The Contracting Oficer
i ssuing the formal docunents for the acquisition will identify
the QRO in the formal docunents.

A responsible enployee of the contractor shall sign al

Certificates of Conformance. The contractor shall furnish a
current list of authorized individuals to the FAA Contracting
Oficer. The certificates of confornmance shall identify the
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nunber of |anps, identified by their date of manufacture and
ordering designation, in each |ot shipnent.

4.4.2 Acceptance Tests.

All lots will be visually inspected for transit danage.
I nspection of the sanples selected for acceptance testing wll
i ncl ude; mar ki ng, packagi ng, conceal ed damage, physi cal
di mensi ons and specified cleanliness of the |anp.

Acceptance testing wll normally consist of: Phot onetric
Tests, Wattage/ Rating Test, Short Term Overload Test and Cold
Rai n Test. The FAA shall at its sole discretion, expand
acceptance testing to include any other, or all, qualification
tests.

4.4.3 Acceptance Inspection/Testing and Di squalification.

The FAA will begin acceptance inspection at inspection Level |
sanpling rates and anticipates reducing the |[evel of
i nspection to Level S-4. The Switching Rules for ANSI Z1.4,
Figure 1, are nodified as follows: If the Inspection Level is
increased from Level | to Level 11, the non-acceptance of 3
consecutive lots constitutes D squalification of the |anp.
Al'l expenses for requalification of the lanp shall be borne by
the contractor. An independent testing |aboratory accepted by
the cognizant FAA contracting officer shall re-qualify the
| anp design

4.4.4 Nonconform ng or Rejected Lots.

Al'l lots found nonconform ng by acceptance inspection and/or
testing are the sole responsibility of the contractor, at the
pl ace of inspection or testing, when found nonconform ng. The
FAA, at its sole discretion, may elect to accept portions of
nonconform ng | ots.

4.5 Test Met hods.

4.5.1 Ceneral .

Testing of al | | anps shall be as defined in this
speci fication. Unl ess specified differently in a specific
test, the follow ng General Laboratory Test Method Cui delines,
of section 5.of ML-STD 810F, shall be foll owed:

5.1 Standard Anmbient Test Conditions., 5.2 Tolerances for Test
Condi tions., 5.3.1 Suitability for envi ronnent . , 5.3.2
Calibration., 5.4 Stabilizing Test Tenperature, 5.4.1 Test
item operating., 5.4.2 Test item non-operating., 5.8.1
Installing the test item in test facility., 5.8.2 Test item
operation., 5.10 Information during Test., Al of 5.11
Interrupted Tests including 5.11.1, 5.11.2, 5.11.3., 5.16

20



FAAD-F-1375b
February 29, 2000

Water Purity., and 5.18.1 Monitoring test chanber paraneters.
All  other requirenents of aforenmentioned section 5 are
specifically excluded.

The tests required by this specification are those that
represent the operating environnent for the specific |anp.
Historically there has been an overenphasis of higher

tenperature operation. The inherent characteristics of
i ncandescent - hal ogen | anps require el evat ed i nt er nal
tenperatures to achi eve the hal ogen cycle. Hi gh environnental
tenperatures are of concern for Type | lanps that are

vulnerable to structural failure when subjected to cold
precipitation.

The successful use of both Types I and Il lanps in the col der
geographi c areas of FAA operation have historically created a
standing order to maintain the |anps energized at their | owest
i nput power |evel. The |low tenperature and icing tests
include photonetrics tests to define the response of each
offered design and validate the order to mamintain continuous
| anp power in cold conditions.

4.5.1.1 Physical Munting.

Severe environnental testing of Type | lanps shall be
performed with the lanp nounted in a FAA hol der equi pped with
high tenperature polyner washer. The holder(s) shall be

nmounted on top of two foot (2') length of two-inch (27)
schedul e 80 PVC pipe using the slip fitting normally used to
nount the holder. The bottom of the 2" pipe may be supported
by any met hod that provi des a nechanically stabl e
configuration.

The majority of the |anp heat energy that is not radiated from
the lanp lens or cover is dissipated by conduction to the
hol der and supporting structure. This mounting configuration
wi || approximate the actual conditions that exist in selected
| ocations and provide a uniformtest.

Laboratory Hi gh Tenperature and Humidity testing of Type II
| anps shall be performed with the |anp nounted base down in
t he FAA supplied test encl osure.

Al'l other testing of both Types | and Il |anps shall be done
in fixtures, jigs or holders appropriate to the specific test
or sequence of tests. This apparatus shall be capable of
mechani cally aligning and holding the lanp in a consistent and
repetitive position. The ranges of tolerances of lanp
dinrensions shall not affect the repetitive accuracy of
nount i ng.
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4.5.1.2 Test Voltage and Current.

Lanps furnished to conformto the requirenents of this
specification shall be tested for qualification and acceptance
with sixty hertz (60Hz) alternating current power containing
three percent (3%total harnonic distortion, or |less, of the
fundanmental (60Hz) frequency (< 3% HDF).

Copper wire, mninmm Anrerican Wre Gauge (AW5 according to
the following table shall be used fromthe term nals of the
power supply to the connector to the | anp nogul prongs or
screw term nal |ugs.

Maxi mum Di stance by wire length: 20 feet 30 feet 50 feet

M ni rum Wre AWG #10 AVG #8 AWG #6 AWG
Application of full rated power for all twenty (20) anpere
rated lanps, for all tests shall be done as follows. Power

shall be applied at a voltage that produces a |lanp current of
eight (8) anperes. After three seconds of eight (8) anpere
operation, voltage shall be ranmp increased to full rated (20
anperes lanp current) within three (3) seconds.

Application of full rated power for all six point six (6.6)
anpere rated |lanps shall apply power at four (4) anperes |anp
current. After three (3) seconds the current shall be ranp
increased to full rated within three (3) seconds.

4.5.1.3 Initial Conditioning (Burn-in).

Al lanps will be conditioned prior to testing. Conditioning
will consist of full power operation for one percent (1% of
the rated life of the lanp design, i.e. a 1,000 hour rated
life lanp woul d be operated at full power for ten (10) hours.
The | anp shall be operated with sixty hertz (60Hz) alternating
current and the current shall be controlled within a range of
plus zero percent (+0%, m nus one percent (-1% of rated
current.

Lanps may be conditioned in a series circuit group. |If
conditioning is done in series, shorting devices shall be used
to allow individual |anps to be renoved for wattage testing.
Series |oop current shall be reduced prior to the renoval of
any lanp to avoid overcurrent of the remaining energized

| anps.
4.5.2 Specific Tests.

4.5.2.1 Wattage Rating Test.

The | anp shall be operated at full rated power for thirty (30)
m nutes prior to wattage neasurenent. All |anps shall be
consistently and uniformy shielded fromair novenent other
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than the convection novenent created by the lanmp itself during
this test.

Power supply voltage shall be set to produce rated | anp
current after these thirty (30) m nutes and not changed during
the | anp wattage neasurenent. The power supply vol tage shal

be regulated within one-tenth percent (1/10%) of setting.

Lanp actual wattage is defined as the average watts neasured
over a one (1) mnute interval. Maxi mum and m ni mumwatts
shall al so be recorded during this one-m nute interval

The average of all actual |anp wattages neasured in each
subnmitted sanple shall establish the wattage rating for the
subm tted design

I nstrument accuracy shall be a plus or mnus one-tenth of one

percent (+0.1% of reading, or better. The nmeasured current
and vol tage val ues shall be continuously recorded or | ogged
during the one (1) m nute nmeasurenent interval

Vol t age shall be neasured directly at the |anp nogul prongs or
screw termnal, not at any type connector used to connect the
power |eads to the |anp.

4.5.2.2 Photonetric Tests.

Photonetric tests shall be conducted at rated power to
validate conpliance with the intensity and beam dinension
requirenents of Table | or Table 1I1. Each lanp shall be
energi zed, set at full rated power, and operated at full power
until it is as stable as denonstrated during the wattage
rating test. The photonetric neasurenents shall not begin
until this stability is denonstrated.

After the beam dinension and intensity measurenents at rated
power, wthout renoving or disturbing the lanp, conpliance
with the requirenents for Candela CQutput over QOperating Power
Range shall be verified.

The input current to 20 anpere rated | anps shall be reduced in
sequence from 20 anperes to 16, 12, 10, and 8 anperes and the
beam pattern and intensity of each lanp shall be neasured at
each input current val ue.

The input current for 6.6 anpere rated |anps shall be reduced
to 5 and 4 anperes respectively and the beam pattern and
intensity neasured at each input current value. The | anp
shall remain in the test fixture for the overload and
photonetric test.
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4.5.2.3 Overl oad and Photonetric Test.

The test chanber anbient air tenperature shall remain as
specified by the Photonetrics Test. The lanp shall be operated
for one hundred twenty (120) seconds at 110% rated power
i mredi ately followi ng the conpletion of the Photonetrics Test.

The lanp input power shall then be reduced to rated and
operated for thirty (30) mnutes. A Wattage Rating
measurenent (one mnute) shall be repeated inmmediately
followng this 30 mnute equalizing period. Phot onetric
nmeasurenents shall be made to define the results of the

over| oad test.

Failure is defined as any one or nore of the foll ow ng:

A. Destruction of the fil anent.

B. Distortions of the filanent resulting in a one degree
(1°), or greater, change in the center axis of the beam
in either the vertical or horizontal position.

C. Change in beam size and/or intensity greater than two
percent (2% .

D. Wattage rating neasurenent differing nore than one
percent (1% from previous neasurenent.

4.5.2.4 Low Pressure Test.

The |ow pressure test shall be conducted in accordance wth
M L- STD- 810F, Method 500.4, Procedure 11. The lanp shall be
tested at atnospheric pressures corresponding to 10,000 feet
(3,048 neters) altitude. Type | lanps shall be tested at

-60°F (-51°C). Type Il lanps shall be tested at -40°F/-40°C

Lanps shall be nounted in an FAA holder as specified by
section 4.5.1.1 for this test.

Lanps shall be tested for a total of six cycles of rated power
operation with a power off interval with the test chanber
pressure and tenperature nmaintained constant. A cycle is
defined as operation for one (1) hour at rated power, followed
by one-half (1/2) hour off.

Phot onetrics neasurenents shall be nade to define any change
in lanmp output. The A, B, C and D requirenents of the
Overl oad Test also apply to the Low Pressure Test.
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4.5.2.5 Cold Rain Test.

This test shall be conducted in accordance wth M L-STD 810F
Met hod 506.4, Procedure |I. Rai nfall rate shall be four (4)
inches per hour driven at a velocity of forty mles per hour
(40nph) (18 nis). The rain shall be directed to strike the
| anp face parallel wth the mechanical axis of the |anp,
perpendi cular to the lens surface plane in other words.

The lanmp shall be nounted in any standard FAA PAR-56 |anp
holder including a high tenperature washer, wth its

| ongi tudi nal mechanical axis tilted 25° upward (lanmp 25° base
down). The lanp shall be operated with rated current in a one
hundred degree Fahrenheit plus or mnus tw (2) degrees
Fahrenheit (+100°F +2°F)(+38°C 1°C) anbient air tenperature
envi ronnent for one (1) continuous hour.

The lanp shall then be sprayed with water having a tenperature

of +32°F to +34°F (0 to 1°C) for thirty (30) seconds. This is
a thermal shock resistance test.

In addition, when there is a coating on the lens or cover, the
adhesion test defined in Severe Environnental Tests (4.5.2.6)
shall be performed when the lanp has cooled to |aboratory
anbi ent tenperature.

4.5.2.6 Severe Environnental Tests.

Tests shall be conducted on the lanp as defined in the
subpar agr aphs below. At the conpletion of each test, the |lanp
shal | be thoroughly exam ned for defects.

The 1lcing Test, Hgh Tenperature & Humidity Test, Low
Tenperature Test, Sand and Dust, and Salt Fog Test shall al
include the following coating adhesion test that shall be
perfornmed on any coated | ens or coated cover |anp.

Cut a one-inch (1") square into the surface coating. Adhesive
tape, comercial item A-A-883 (NSN 7510-01-031-3129) shall be
pl aced centered over the square cut into the surface and
removed after five mnutes. The adhesive tape shall be of
sufficient length to allow renmoval with the renoving force
applied at right angles to the surface. Any peeling of the
|l ens protective coating, from the area under the tape, or
vi si bl e anywhere on the lens surface, constitutes failure of
the test.

4.5.2.6.1 H gh Tenperature and Hum dity Test.
This test shall be perforned with the Type Il |anp nounted in
the FAA test enclosure with the enclosure in a anbient air
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tenperature of one hundred degrees Fahrenheit plus or mnus
five degrees (100°t5°F)(38°+3°C) for the duration of the test.

The FAA test enclosure shall be filled with water to a depth
of six inches (67). The anbient air tenperature of the FAA
test enclosure shall be continuously nonitored and recorded
for the conplete test duration.

Water depth in the test enclosure shall be checked and filled
as required during the last hour of each six hour Ilanp
deenergi zed (off) period so that each lanp energized cycle
begins with six inches of water in the enclosure.

The encl osure shall be closed and the |anp energized at rated
power for twelve (12) continuous hours. The lanp shall then
be deenergized and allowed to cool in the test enclosure for
six (6) continuous hours. These twelve hours on-six hours
off, operating cycles shall be repeated a total of six (6)
conpl ete cycl es.

At the conclusion of this test the FAA test enclosure and |anp
shall be cooled in standard | aboratory anbient conditions. The
enclosure shall be opened, the lanp renoved, and the I|anp
exam ned for defects.

The Jlanp envelope shall be intact with no cracking or
separation of joined parts. There shall be no water inside
the body of the lanp. The lanp shall still operate as a |anp

for the life and | unmen mai ntenance test.
The coating adhesion test shall be perfornmed when applicable.
4.5.2.6.2 Sand and Dust Test.

The sand and dust test shall be perforned in accordance with
Met hod 510.4 of ML-STD-810F. Blown dust concentration as

specified by 2.3.2.6.a. Blowing sand as specified by
2.3.2.6.b(2). Test Durations as specified by 2.3.2.8. Lanp
energi zed at full rated power. Lanp shall not |ose nore than

5% beam candela intensity. Beam pattern size shall not change
nore than 5% in size in either height or w dth.

4.5.2.6.3 Salt Fog Test.

The salt fog test shall be perfornmed in accordance with Method
509.4, of ML-STD-810F. The lanmp shall be exposed for a total
of eighty six (86) hours. Four consecutive periods of twelve
(12) hours wet, twelve (12) hours dry.

The lanmp shall be energized at rated power for the duration of
the test. Lanp shall not lose nore than 5% beam candel a
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intensity. Beam pattern size shall not change nore than 5%
from initial value. The coating adhesion test shall be
performed when applicable.

4.5.2.6.4 Icing Test.

The icing test shall be conducted in accordance with Procedure
| of Method 521.2 of ML-STD-810F. Type | Ilanps shall be
nounted as specified in section 4.5.1.1 for this test, |anp

twenty five degrees (25°) base down.

The |anp and FAA holder shall be placed in an thirty degree

Fahrenheit environnent (+30°F + 2°F) (-1°C £ 1°C) until cooled
to this tenperature. Water shall then be introduced by
suitable nmeans to cause a layer of glaze ice to form on the
| anp covering the lens or cover to a thickness of at |east one
hal f inch (1/2")(1.27cn).

After the required thickness of glaze ice has forned, the ice
coated lanp tenperature shall be reduced to mnus thirty two

degrees Fahrenheit (-32°F+2°F)(-5°Ct1°C). The lanp shall be
energized with rated current and allowed to operate until the
ice nelts off. The lanp shall then be de-energized, renoved
fromthe hol der, and exam ned for defects.

A center of beam intensity neasurenent shall be nade. This
intensity shall equal the previously nmeasured intensity for
the specific lamp in the submtted lot at the conclusion of
the Salt Fog Test.

The coating adhesion test shall be perforned when applicabl e.

4.5.2.6.5 Low Tenperature Test.
Type | lanps shall be nounted in any standard FAA hol der

angled twenty five degrees (25° up (lanp 25° base down) for
this test as specified by section 4.5.1.1.

The | ow tenperature test shall be conducted in accordance with
Procedure |1, Method 502.4 of ML-STD 810F. The tenperature
shall be constant. Type | lanps shall be tested at mnus sixty
degrees plus or mnus tw (2) degrees Fahrenheit (-60°Fx2°F) (-
51°C£1°C). Type Il lanps shall be tested nounted in the FAA
test enclosure at mnus forty degrees plus or mnus two
degrees Fahrenheit (-40°F+2°F)

(-40°Cx1°C).

Test chanber test tenperature shall be nmmintained for a period
of six (6) hours prior to energizing the |anp. Tenper ature
sensors shall be installed around the lanp in the test
chanber .
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The lanp shall be energized at rated power, refer to section
4.5.1. 2, Test Voltage and Current. The test chanber

tenperature shall be nmintained at -60°F.

A single point, center of beam neasurenent of candela shal
be made continuously fromthe tinme the lanp is energized until
the candela has reached the value previously established for
the individual lanp by the Icing Test. The tine to reach this
beam candel a val ue shall be recorded.

If a specific |anp does not reach the specified candela val ue
the test shall be ended when there is no |longer an increase in
candela of the specific |anp. In addition to the mjor and
m nor defects, failure of this test includes the lanp not
functioning as a hal ogen cycle lanp at this | ow tenperature.

It is wunderstood the achievenent of internal |anp capsule
tenperature necessary to initiate and maintain the halogen
cycle is dependent on the retention of |anp heat. This test

does not include any effects of wnd or nounting which
adversely affect |lanp heat retention.

The coating adhesion test shall be perforned when applicabl e.

4.5.2.7 Life and Candel a Mai nt enance Test.

The hours of full power operation of each |anp during previous
testing shall be included in the total operating hours of each
lanp for this test. Reference section 4.3, Qualification
Testi ng.

Anbient air tenperature for Type | lanps shall be fifty four
degrees Fahrenheit plus or mnus five degrees Fahrenheit

(54°F+5°F) (10°Ci2. 8°C) .

Anbi ent air tenperature for Type Il lanps shall be one hundred
degrees Fahrenheit plus or mnus five degrees Fahrenheit

( 100°F+5°F) (37. 7°C2. 8°C) .

Anbient air tenperature of the test chanber shall be
mai nt ai ned as specified for the duration of all life tests.

The life test shall be done with cycled or interrupted power
to the lanp. Refer to section 4.5.1.2, Test Voltage and
Current. The lanmp shall be operated for twelve (12) continuous
hours at full rated power. Power shall then be turned off for

a period of one (1) hour. Full rated power shall then be
reapplied for twelve (12) nore hours. This cycle of 12 hours
on, 1 hour off, shall continue until all twenty seven (27)
Type | lanps fail or all twenty (20) Type Il lanps fail.
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The life test power cycle shall include a Photonetric Test and
verification of the marking requirenent durability of section
3.2.4.

At the mnus three sigm (-30) hours of rated power operation
of the submtted design, the beam candel a output shall not be
|l ess than ninety percent (90% of the initial candel a
establ i shed for the individual |anp by the Photonetric Test.

The testing | aboratory shall performa statistical analysis of

the results of the life test for each submtted qualification
sanpl e.

5. PREPARATI ON FOR DELI VERY.

5.1 Ceneral.

Lanps shall be packaged for extended warehouse storage and
reshi prment. Packagi ng shall be in accordance with ASTM D
3951. Testing or validation shall be in accordance with ASTM D
4169, Assurance level |1, and Distribution cycle 18.

5. 2 Packagi ng.
Each lanp, wth mninmm one (1) inch cushioning, shall be
packaged in an individual (unit package) fiberboard contai ner.

Unit packages shall be over packed in internedi ate containers
with 12 unit packages per container.

I nternedi ate packaging and shipping containers shall be
capable of mltiple handling and storage under favorable
conditions, such as enclosed facilities, for a mninmm of one
year.

5.3 Palletized Shipnents.

Al'l palletized shipnments shall be nmade on disposable pallets
whose maxi mum out si de dinensions are forty seven and one-hal f
inches (47 ¥) by forty inches (40”). Overall height of the
pall et and contents shall not exceed forty-seven inches (47").
Fork entry of the pallet shall be on the long sides of the
pal | et. No portion of the load shall overhang or extend
beyond any pallet edge. Shrink wapping to secure
i nternedi ate containers i s encouraged.

5.
Unit and internediate packages, shipping containers and

4 Mar ki ng.
i
pall etized | oads shall be marked in accordance with M L-STD
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129. Unless specifically exenpted by other contract docunments
or purchase order requirenents, bar coding in accordance wth
M L- STD-129L (Reference appendix H, 20.1, 20.7, 20.8, 20.9,
and 20.10) shall be applied.

The appropriate marki ng order is:

Bar Code

Nat i onal Stock Nunber ( NSN)

CAGE Code and Part Nunber

I tem Description

Quantity and Unit of Issue

Contract Nunmber or Purchase Order Nunber
Level of Protection and Date Packed

6. NOTES.

The contents of the subparagraphs below are only for
information. They are not contract requirements, and are not
binding on either the Government or the contractor except to
the extent that they may be specified as such in other
contract docunents. Any reliance placed by the contractor on
the information is wholly at the contractor’s own ri sk.

6.1 Government Furni shed Equi prent.
None.

6. 2 Packagi ng Testing
It is recommended the contracting officer direct initial
shi prrent of all qualification sanples to thenselves. Wen al

qualification sanples are received, one carrier, in one
shi prent, should transport all the sanples to the independent
testing |aboratory. The receiving testing |aboratory should

i nspect the packing and packaging as received for conformance
and effectiveness.

6.3 Information - Lunen Qutput of Hal ogen Cycl e Lanps.
The *“y” constant for various halogen cycle |anps has been

found to be close to 5.56. The “y” constant is the constant
used in C E Witz equations for relating lumen output to
anpere input for incandescent |anps. These equations were

first published by the CGeneral Electric Conpany in their LD 1
Lanp Bulletin in 1956.

The fit of the curve extended to the limts of the range of

i nput power in use. W would appreciate any coment or
correction to our findings.
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6.4 Informati on Request, and Reason for Request.
The equation set referred to in section 6.3 also contains
those which can predict the extended life of a |anp design

when operated at less than full rated power. The equations
are noted as valid within ten percent (10% of full rated
power . Simply calculating the projected life wusing the

present operating currents |isted herein explains this [imt.

The answers, even to those who know one of the reasons the

“guaranteed forever, lifetinme incandescent |anp” is lucrative,
are beyond reasonable. W have been unable to |ocate any
valid neans to project life extension of halogen cycle |anps

when operated at reduced power |evels.

A neans of projecting realistic lanp life for the operating
currents in use is one of the requirenents for a viable group
rel anmpi ng program  Approach |lighting systens can easily have
over one hundred (100) | anps. The distance (tinme) of trave
alone is a significant |abor cost when spot replacenent is
done.

It is realized that requiring all potential suppliers to
furnish this information would inpose an unfair burden on
those who have not conducted research on extended l|ife of

these type of lanps. It is requested that those who have valid
i nformation, provide it.

6.5 Vibration Data, reference 3.4.8.8.

This data will be used to help identify structures whose
resonant frequency nay well be the cause of shortened |anp
life. The FAA does possess the necessary vibration analysis
equi pnrent and skills needed for this work. Every known type
of aircraft over flies these approach lighting systens. Any
frequency froma helicopter rotor to the inaudi ble frequencies
from jet engines is possible. Structures wusually respond
harrmonically to | ower frequency.

6.6 Factors Affecting the Ability to See An bj ect
The ability of the human eye to detect and identify a |ighted
object, or a light source is affected by:

1. The intensity or brightness of the object.

2. The size of the object.

3. The <contrast between the object and the surrounding
ar ea/ backgr ound.

4. The distance fromthe object.

5. The tinme available to the observer to detect and identify
t he object.
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The real custoner of the light produced by the |anps defined
by this specification is the pilot of any aircraft |anding at
night. Al five of the listed factors are applicable.

6. 7 Spectrum Tuni ng

A portion of Type | and all Type Il lanps are used with col or
filter lens approximately two (2) inches in front of the face.
The FAA uses both red and green filters. A single |anp design
cannot produce the best possible beam distribution for an

unfiltered colum of “white” light and a uniform distribution
to the color filter |ens. Any spectrum of output from
i ncandescent or a halogen cycle lanp seen to date is a
conpromse, if visible light, in red and green and white, is

t he objecti ve.

Is it economically and technically possible to produce |anps
whose |lens or cover is also a color filter? The tradeoffs in
| ogi stic support wll eventually cancel if it is possible.
All three colors are defined in mlitary specification ML-C
7989B.

6.8 Utraviolet Em ssion and Lanp Structural Integrity

Al'l halogen cycle lanps emt wultraviolet radiation at sone
| evel. Lanps of this type sold comrercially usually have a
caution on their box or carton to not operate this lanp with a

cracked or defective seal. The lens or cover is also a filter
to reduce the ultraviolet level to one thought safe. Lanps
that will neet this specification are quite likely to be
hal ogen cycl e i ncandescent | anps.

The | nt er nat i onal El ect ronechani cal Commi ssi on, | EC,
International Standard 432-2 has a requirement (2.11 WV
radiation) that |imts the output power of wultraviolet of

hal ogen cycle lanps in nornmal operation. This international
standard does not apply in the United States. W understand
the Canadian Standards Association is in the process of
adopting | EC standards 431-1 and 431-2.

Hal ogen cycle lanps in the PAR shape we require consist of a
smal | sealed capsule, under relatively high pressure, which
contains the filanment in a hal ogen atnosphere. The structural
failure of this capsule, conbined with a fractured lens or
cover, could project glass fragnents outward at significant
velocities.
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Table |I. Type | Lanp Requirenents

Al'l m ni nrum beam candel a requirenents are referenced fromthe
mechani cal centerline (axis) in degrees. The specified

| ocations define the boundary of the beam area of the |anp.
Al'l corners of all beam patterns may have a radius not to

exceed one degree (1°) Burning position, all, horizontal to

twenty-five degrees (25°) base down. All are nogul end prong
base.

Ordering Designation 6.6/ PAR/ 56/ 2.

Rat ed anperes = 6.6

Nom nal wattage rating in watts = 200

Maxi mum watts = 225

Maxi nrum candel a intensity at any point,
or in any direction = 25, 000.

M ni mum Candel a

2.5° up-14° right = 10,000. 2.5° up-14° right = 10, 000.
2.5° down-14° | eft =10,000. 2.5° down-14° right = 10, 000.
Ordering Designation QROA/ PAR56/ C.
Rat ed anperes = 20
Nomi nal wattage rating in watts = 300
Maxi mum watts = 340
Maxi nrum candel a intensity at any point,
or in any direction = 28, 000.
M ni nrum Candel a
5° up-15° right = 16,000. 5° up-15° |eft = 16, 000.
5° down-15° right = 16,000. 5° down-15° [eft = 16, 000.
Ordering Designati on QROA/ PARS6/ 1/ C.
Rat ed anperes = 20
Nomi nal wattage rating in watts = 500
Maxi mum watts = 550
Maxi nrum candel a intensity at any point,
or in any direction = 55, 000.
M ni rum Candel a
4° up- 14° right = 24,000. 4° up-14° |eft = 24, 000.
4° down-14° right = 24,000. 4° down-14° [eft = 24, 000.
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Table Il. Type Il Lanp Requirenents.

Al'l m ni nrum beam candel a requirenents are referenced fromthe
mechani cal centerline (axis) in degrees. The specified

| ocations define the boundary of the beam area of the |anp.
Al'l corners of all beam patterns may have a radi us not

exceedi ng one degree (1°). Burning position, all, horizontal
to base down. Al are screw term nal base.

Ordering Designation ROA/ PARS6/ 2.

Rat ed anperes = 20

Nomi nal wattage rating in watts = 300

Maxi mum watts = 340

Maxi nrum candel a intensity at any point,
or in any direction, = 175, 000.

M ni nrum Candel a

1.5° up-3° right = 87, 000. 1.5° up-3° left = 87, 000.
1.5° down-3° right = 87, 000. 1.5° down-3° left = 87, 000.
Ordering Designation ROA/ PAR56/ 3.
Rat ed anperes = 20
Nomi nal wattage rating in watts = 500
Maxi mum watts = 550
Maxi nrum candel a intensity at any point,
or in any direction, = 300, 000.
M ni nrum Candel a
1.5° up-3° right = 180, 000. 1.5° up-3° left = 180, 000.
1.5° down-3° right = 180,000. 1.5° down-3° left = 180, 000.
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Table I'll. Qualification Tests.
Required Tests Type | Lanps Type Il Lanps Page
I n Sequence. 27 of 30 20 of 22
Watt age Rating YES YES 23
Phot onetric YES YES 24
Type | Lamps
20 of 30
Overl oad and YES YES 25
Phot onetric
Low Pressure YES YES 25
Met hod 500. 4
Col d Rain YES NO 26
Met hod 506. 4
Type | Lamps
7 0of 30
H gh Tenperature & NO YES 27
Hum dity
Sand and Dust YES NO 27
Met hod 510. 4
Salt Fog YES NO 28
Met hod 509. 4
| ci ng YES NO 28
Met hod 521. 2
Low Tenperature YES YES 28
Met hod 502. 4
Type | Lamps Type Il Lamps
27 of 30 20 of 22
Li fe and Candel a YES YES 29

Mai nt enance, Mar ki ng

YES = Test Required. NO = Test not required.
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Flush lamp Prism Cap

Color filter — 38Sembly screw

Adapter :
Plate  Linished
grade

Par 56/3
Lamp

Upper
cable
assy.

Transformer
secondary

Transformer
primary

Pin and
cable
assembly

Light base
Retum Double end _ installed in
conductor " connector concrete
Pin and cable
assembly Note: Not acceptable for

CAT Il Operations

Figure 3. Typical ALS Flush Lamp Installation
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AN INCOMPLETE VARIETY OF POSSIBLE POLYMER—JOINT SHAPE ILLUSTRATIONS

OUTSIDE
NOTE 1.

L3 AN . oI
— MAJOR PORTION

OF EMITTED LIGHT

POLYMER USED AS ——
JOINT SEAL AND
CLOSURE. ONE OR INSIDE

TWO POLYMER r NOTES 284
PIECES. -
ECE POLYMER MAY BE INSIDE, OUTSIDE OR ON NOTE 3.~ 7 e
BOTH SIDES OF ANY JOINT - /—NOTE 5.
POLYMER NOTES:
SEAL ONLY — LIGHT ——|
B L 1. LAMP IS HEREBY DEFINED AS A LIGHT EMITTING ASSEMBLY OF ANY 5°U’(‘)CE ;
COMBINATION OF GLASS OR METALLIC SHAPES ASSEMBLED AROUND AND,/OR IN NOTE 1.
ENCLOSING A LIGHT SOURCE.
2.THE LETTER “L" IS USED ON THIS DRAWING TO IDENTIFY THE LENS PORTION
A LIGHT EMITTING ASSEMBLY.
* 3.POLYMER IN ALL ILLUSTRATIONS IS P , . )
MECHANICAL - AL THE SHADED PORTION, THUS /. ILLUSTRATION OF NOTES.
JOINT CLOSURE 4.LENS IS DEFINED AS THE PORTION OF THE LIGHT EMITTING ASSEMBLY WHERE
— - THE LIGHT EXITS THE ASSEMBLY. FACE OR COVER ARE SYNONYMS FOR LENS
POLYMER OR METALLIC A ON THIS DRAWING.
S.THE LETIER 8" IS USED ON THIS DRAWING TO IDENTIFY THE BODY OF A LIGHT 3 FUDA/AR. ROM OWG. NO. DE—B- 3368 OATED
EMITTING ASSEMBLY. BODY IS HEREBY DEFINED AS ALL PARTS AND PORTIONS AP/ </17/10me pe
THREE POSSIBLE VARIATIONS OF SAID ASSEMBLY EXCEPT THE LENS DEFINED IN NOTE 3. e
OF POLYMER ILLUSTRATED 6. THIS DRAWING ILLUSTRATES AN INCOMPLETE VARIETY OF DESIGN CONCEPTS A e TANSFORTATION
ON A TRADITIONAL PAR LAMP PRESENTED IN FAA. SPECIFICATION FAAD—F—1375, - R i o v, O
SHADE. RO :
————a DESIGN CONCEPTS
wmes  sam POLYMER CLOSURE OF LAMPS
SCALE_NONE — - — = = o
e oy E.D.EVANS| . L -
e ORAWN BY av " 3/5/99 rf-.:’.
e T o o BAE o GcKiD o7 ] TAALC ENGNEERING ANO e —3388 A

39



FAAD-F-1375b
February 29, 2000

24

i R A I e g R TP R L g
"m‘g DETALED SPECIFICATION. OR OTMER ACOUISMON DOCUMENT, WRLL ESTABLISH

20

LAMP LIFE IS HEREBY DEFINED AS THE AVERAGE LIFE OF A SIATISTICALLY VALID

LARGE GROUP OF DENTICAL LMSW{%!DA’"}LL RATED POWER.

GUIDELINES AND METHODS OF IEC 64 FOR ESTABLISHING LAMP LIFE SHALL APPLY,
XCEPT FOR THOSE st_t‘:rmu MOOFIED HEREIN, OR THOSE MOOIFIED BY A

{EC 84 IS THE INTERNATIONAL STANDARD TTTLED "TUNGSTEN FRAMENT W;g FOR
DOMESTIC JOHTING PURPOSE .~ AT " THE
{£C 5 THE COMMSSION Itn.:cmon:om m-«:ﬂﬁau

z
§
§
9

12

UNLESS OIKIH% SPECTIED BY THE DETALED SPECIFICATION FOR THE SPECIFIC
LAWP, THS LFE TEST IS PERFORMED ™ THE FOLLOWING MANNER Mﬁuvmuutnm.

TEMPE! OF: 100 DEGREES. PLUS OR MINUS 5 DECREES. FAHRENHEN.
UNCONTROLL ED RELATWE HUMIDITY. €
Pl T o nvgﬁlméé# ress A SRS
(146 Tict Pem &mﬁ

SUPPL

™
g
FALURES IN EACH 100-HR. INTERVAL PERCENT

V(WJAI MEASURED AT THE LAMP SHALL NOT EXCEED PLUS

RCENT (1.0m) AT

-3 -20 -0 X o 20 3
[} 200 400 600 800 1000 1200 1400 1600 1800 HOURS

pid LAMP SIOI“LL SE Iﬂ:ﬂ[&:‘ n;t“(w.n't u:a::ua.:bgc ™ M!Nﬂm.s
bt St FOR Aet LA WL PEro e Soriy Bt TESTED OISTRIBUTION OF LIFE OF A SPECIFIC LAMP DESION
OPERATED AT RATED VOLTAGE; R = 1,000, 0 = 200.

NORMAL DISTRIBUTION PERCENTAGES OF EVENTS IN INTERVALS TABLE.

OR A
OF THE SPECIFIC LAWP. THS DONL AT FULL RATED
DEFINED BY A DETARED SPEQIFICATION FOR THE LAMP(S)
OPERATING TIME APPROXIMATE NUMBER OF EXPECTED FAILURES
FOR LRE SIAL €D OFF' Tee SALY FOR & PERER G ST Lred ReACESIED
(13) umNUTES. OFF TIME IS NOT SCLUDED N THE OPERANNG HOURS OF THE LAMP. BEFORE -3¢ AND AFTER ¢30 T0TAL 0.27% 1350 BEFORE,  .13% AFTER
ALL LAGP LIFE TESTS SHALL BE DONE AT FULL RATED INPUT POWER FOR THE SPECKFIC
SHALL Bt AT FULL n'fm N “ n.mu:o ot TION. OFF ~ON SWTCIeNG BETWEEN -30 HOURS AND -20 HOURS 2.140
LA LEL [OR D EANC . BETWEEN -2g HOURS AND -10 HOUR 13.59=
LAMP LIFE 1S DEFINED AS THE MEDN OPERATING HOURS OF THE NORMAL DISTRIBUTION
PLOT FOR THE SPECHIC LAMP ‘H#OFMMHI. FORE THE MEDUN BETWIEN 10 AND X BAR HOURS 34130
nﬂo:nsummu:cﬁa;nysg-u THE UEDUN HOURS OPERATION, N e
PLOTTED DISTRIBUTION OF g %70k Houmg y 2ERO TO X BAR HOURS 50s =RATED LIFE
SIGAA (9) 15 DEFINED AS THE STANDARD DEVIATION OF THE NORMAL DISTRIBUTION PLOT FOR
Ms‘&cwnm‘ VINUS OR NEGATWE SIGMA'S ARE DEFINED AS THE NUMBER OF
STANDARD DEVATION HOURS LESS THAN THE MEOWN OR X BAR VALUE FOR THE SPECIFIC LAMP
DESIGN. _THE DETALED SPECIFICATION, OR OTHER ACOUISTION DOCUMENT, DEFINE
ACCEPTABLE VALUES FOR LAMP LIFE AND MINUS OR NEGATVE THREE SIGUA (~30) FOR THE )
EEA TR e S T ton 2, chen sy soomor, B SC = ==
FAA SHALL VERFY OR VALIDATE THE LAMP LIFE STATED BY THE MANUFACTURER FOR ’ DEPARTMENT OF TRANSPORTATION
THE SPECFIC DESICN FEDERAL AVIATION ADMINISTRATION
THE FAA OPERATES MANY LAMPS AT LESS THAN FULL RATED POWER TO ADWUST THE WISIBLE
(e D IS B R e R R I
T IO
VALUES FOR THE SPECIFIED POWER RANCE. THESE VALUES OF LIFE EXPECTANCY MAY BE FROM LAMP LIFE DEFINITION
A TISTICAL PR FROM OTHER TESTS. BASIS FOR, AND WETHOOS OF,
PROJECTIONS USED SHALL BE INCLUDED WITH THE LIFE EXPECTANCY DATA. s -y :
- o3 v
o= :D‘. * p oy | Bsrres wv APPROVED OV
~ooe
1 /1.
A IV
WOAE PP L 44 wSEUED WY “ 2‘ ”
FAALC
jeomar] oo DO NOT SONE CrawiG ~ENGINEERING aND | -C-3390

40




3812

3.60

s

0.562

- \ 1.50
\ -128 DIA. DRAWN MOLE 408 DA MIN
2 HOLES
- B2 AeRE e, t

IN DETAL 4 INDEX MARKING

0.18 OUTSIDE RAD.
—=0.50

SIDE VIEW

DETAIL
starc  z 2

A=A

NOTE;
1. DIMENSIONS IN INCHES; UNLESS sOYHERWlSE SPECIFIED.

JOLERANCES SHAL(L BE DEC = XX 10.01; 0.XXXs0.002
ANGLES :C 30°

100 s 1@

FAAD-F-1375b
February 2%, 2000

130° 210°

250 O, MIN

BACK VIEW
| I | | |
T A et . DESEIEPTION el AFD
Ll _SCaLL DEPARTMENT OF TRANSPORTATION
. FEDERAL AVIATION ADMINISTRATION
—| s | HI-TEMP. POLYMER FILLER WASHER
FOR PAR-56 LAMPS
- am IN FAA HOLDERS
-9 * - ey (T - APPROVD WY
e v p 9 . c.‘wu.m
hatade . 20 99 I
FAALC
AL N R - RS e it | DE—C— 3394 1]




	U.S. DEPARTMENT OF TRANSPORTATION
	FEDERAL AVIATION ADMINISTRATION
	FAA LOGISTICS CENTER SPECIFICATION
	3.2.4     Marking ---------------------------------------- 8
	3.2.5     Workmanship ------------------------------------ 8
	3.2.6     Cleaning --------------------------------------- 8
	3.2.7     Packing, Packaging and Marking ----------------- 8
	3.4.4.1      Candela Output over Operating Power Range -- 10
	3.4.4.2      Operating Power Characteristics ------------ 10
	3.4.8.3     Altitude ------------------------------------ 12
	3.4.8.4     Humidity ------------------------------------ 12
	3.4.8.5     Salt fog ------------------------------------ 13
	3.4.8.6     Cold Rain ----------------------------------- 13
	3.4.8.8     Vibration ----------------------------------- 13
	3.6.2      Thermal Effects ------------------------------ 14
	3.6.3      Method to Minimize Thermal Stress Effects ---- 15
	6.7    Spectrum Tuning ---------------------------------  32
	6.8    Ultraviolet Emission and Lamp Structural
	
	
	
	
	
	
	TABLES



	Bar Code
	Level of Protection and Date Packed


	Ordering Designation Q20A/PAR56/2.
	Rated amperes = 20
	Nominal wattage rating in watts = 300
	Maximum watts = 340
	Maximum candela intensity at any point,
	or in any direction, = 175,000.
	Required Tests     Type I Lamps   Type II Lamps    Page
	In Sequence.         27 of 30         20 of 22
	Wattage Rating         YES              YES          23


	Photometric            YES              YES          24
	Overload and            YES             YES          25
	Photometric
	
	Cold Rain               YES             NO           26


	dpages.pdf
	U.S. DEPARTMENT OF TRANSPORTATION
	FEDERAL AVIATION ADMINISTRATION
	FAA LOGISTICS CENTER SPECIFICATION
	3.2.4     Marking ---------------------------------------- 8
	3.2.5     Workmanship ------------------------------------ 8
	3.2.6     Cleaning --------------------------------------- 8
	3.2.7     Packing, Packaging and Marking ----------------- 8
	3.4.4.1      Candela Output over Operating Power Range -- 10
	3.4.4.2      Operating Power Characteristics ------------ 10
	3.4.8.3     Altitude ------------------------------------ 12
	3.4.8.4     Humidity ------------------------------------ 12
	3.4.8.5     Salt fog ------------------------------------ 13
	3.4.8.6     Cold Rain ----------------------------------- 13
	3.4.8.8     Vibration ----------------------------------- 13
	3.6.2      Thermal Effects ------------------------------ 14
	3.6.3      Method to Minimize Thermal Stress Effects ---- 15
	6.7    Spectrum Tuning ---------------------------------  32
	6.8    Ultraviolet Emission and Lamp Structural
	
	
	
	
	
	
	TABLES



	Bar Code
	Level of Protection and Date Packed


	Ordering Designation Q20A/PAR56/2.
	Rated amperes = 20
	Nominal wattage rating in watts = 300
	Maximum watts = 340
	Maximum candela intensity at any point,
	or in any direction, = 175,000.
	Required Tests     Type I Lamps   Type II Lamps    Page
	In Sequence.         27 of 30         20 of 22
	Wattage Rating         YES              YES          23


	Photometric            YES              YES          24
	Overload and            YES             YES          25
	Photometric
	
	Cold Rain               YES             NO           26



	dpages.pdf
	U.S. DEPARTMENT OF TRANSPORTATION
	FEDERAL AVIATION ADMINISTRATION
	FAA LOGISTICS CENTER SPECIFICATION
	3.2.4     Marking ---------------------------------------- 8
	3.2.5     Workmanship ------------------------------------ 8
	3.2.6     Cleaning --------------------------------------- 8
	3.2.7     Packing, Packaging and Marking ----------------- 8
	3.4.4.1      Candela Output over Operating Power Range -- 10
	3.4.4.2      Operating Power Characteristics ------------ 10
	3.4.8.3     Altitude ------------------------------------ 12
	3.4.8.4     Humidity ------------------------------------ 12
	3.4.8.5     Salt fog ------------------------------------ 13
	3.4.8.6     Cold Rain ----------------------------------- 13
	3.4.8.8     Vibration ----------------------------------- 13
	3.6.2      Thermal Effects ------------------------------ 14
	3.6.3      Method to Minimize Thermal Stress Effects ---- 15
	6.7    Spectrum Tuning ---------------------------------  32
	6.8    Ultraviolet Emission and Lamp Structural
	
	
	
	
	
	
	TABLES



	Bar Code
	Level of Protection and Date Packed


	Ordering Designation Q20A/PAR56/2.
	Rated amperes = 20
	Nominal wattage rating in watts = 300
	Maximum watts = 340
	Maximum candela intensity at any point,
	or in any direction, = 175,000.
	Required Tests     Type I Lamps   Type II Lamps    Page
	In Sequence.         27 of 30         20 of 22
	Wattage Rating         YES              YES          23


	Photometric            YES              YES          24
	Overload and            YES             YES          25
	Photometric
	
	Cold Rain               YES             NO           26




